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KHAO SAT KHA NANG HAP THU CAC ION CU* VA PB*
CUA THAN BUN U MINH

Lé Thi Bach' va Lé Thanh Phuéc’
ABSTRACT

From native peat samples collected from U Minh peatlands, modified peat samples were
prepared by treating with 5% HCI solution. Their physico-chemical properties and
adsorption abilities for Cu’" and Pb*" ions were investigated. The results showed that U
Minh peat samples had high humic acid content, low ash content, pHzcp and porosity.
The Cu’* and Pb** adsorption capacities of modified peat samples were higher than that
of native ones.
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Title: Investigation of Cu’* and Pb*" ions adsorption into U Minh peat
TOM TAT

Tir cde mau than bin nguyén khai ciia vimg U Minh, sau d6 tién hanh xir 1y cdc mau than
biin nguyén khai nay bang dung dich HCI 5%. Dé tai tién hanh khao sat cac ddc tinh héa
Iy va kha ndng hdp thu cdc ion kim logi ngng Cu’* va Pb*" ciia cdc mau than bin nguyén
khai va cdc mdu than bin dwoc hoat héa. Két qud cho thdy rdng than bun U Minh c6 ham
luvong humzc acid tuong doz cao, pHycp va ham leong tro thap. Dung hwong hdp phu ion
Cu’* va Pb*" ciia cdc mdu than bim dge hoat héa cao hon cdc mau than bin nguyén
khai.

Tir khéa: than ban, sw hap thu, humic acid, ion kim logi ning

1 GIOI THIEU

Tur hon hai thdp nién qua, than bun da dugc nghién ctru va tng dung nhu 1a tac
nhan hap thu cac chat 6 nhiém trong nudc, ching han: 1am sach cac vét dau tran,
loai bd cac ion kim loai nang tr nudc thai, hép thu thudc trir sdu va thude
nhudm,... (Tania H. Ribeiro et al., 2003; Irena Twardowska et al., 1966).

Dic tinh hép thy c6 dugc 1a do than bun chira cac hop chit mang cac nhom chirc
phan cyc nhu alcohol, aldehyde, ketone va phenol,... c6 kha néng tao lién két voi
cac cau tir bi hap thy. Thanh phan cac hop chat nay trong than bun phu thuge rat
nhiéu vao ngudn gdc va diéu kién tao thanh (do tudi, ban chat ngudn thyc vat ban
dau, khi hu,...) (Recep Gundogan et al., 2004; Zacaria Reddad et al., 2002).

O nudc ta, than bun ¢6 & nhiéu noi, duoc st dung chu yéu lam chét dét, phan hitu
co hodc chat kich thich tang truong cho cdy. Gan day, kha ning tmg dung ching
cho linh vyc xir Iy moi truong da dugc quan tim (VO Van Tan, 2001; Nguyén
Hung Phong, 2000).

Dé tai nay duoc thuc hién voi muc tiéu danh gia cac dic tinh hoa 1y va kha ning
hap thu cac ion kim loai nang cta than bun vung U Minh - mét trong nhitng vung

! B6 mdn Hoa hoc, Khoa Khoa hoc Ty nhién, Truong Dai hoc Cén Tho

48



Tap chi Khoa hoc 2011:19b 48-55 Truong Dai hoc Can Tho

mo than bin quan trong cua ca nudce, tir d6 ¢ thé dinh hudng sir dung chiing mot
cach hop ly trong viéc bao v¢é moi trudong.

2 PHUONG TIEN VA PHUONG PHAP NGHIEN CUU
2.1 Chuin bi miu

Bé danh gia kha nang hap thu cac ion kim loai ning cua than bun U Minh, 02 loai
mau cda hai ving mé U Minh Thugng (Kién Giang, KG) va U Minh Ha (Ca Mau,
CM) sau day dugc stir dung:

- MAu nguyén khai (NK): Dau tién, than bun nguyén khai trén dugc sdy kho
6 50°C, sau fié d}rqc nghién va riy dé tao ra cic mau KGNK va CMNK, tuong
ung véi nguon goc U Minh Thuong va U Minh Ha, c6 kich thudc hat nho hon
0,5 mm.

- MAu acid hoa (AH): Cac mau KGAH va CMAH dugc tao ra twong tmg tir
hai mau KGNK va CMNK theo céc budc sau:

Dau tién, loai bo dét, cat trong cic miu nguyén khai bang phwong phap tuyén
trong nudc tai nhiét 46 phong va ti 1¢ ra“'m/lc")ng = 1/10. Sau @0, tiép tuc loai cac tap
chat v co bén trong cac 16 xdp bang cach xir Iy voi dung dich HCI 5%, ¢ 90°C,
trong 24 gio. Cudi cung loc, rira dén khi dung dich nuéc rira ¢6 pH khoang 7,0 va
sdy kho.

2.2 Xac dinh cac dic tinh hoa Iy ciia cac mau

Mot sd dic tinh tiéu biéu lién quan dén kha ning hap thy ciia cic miu than bun
nhu do 4m, ham luong tro, ham lugng humic acid, pH tai thoi diém déng dién
(pHzcp), dién tich bé mat, thé tich va su phan bd 18 Xép duoc xac dinh theo cac
phuong phap quy udc (G.W.Thomas, 1996; M.E. Sumner, 1996; V& Dinh Ngo,
1997). Cac dic tinh hoa 1y tiéu biéu cua cac mau than bun nhu d6 4m, ham hugng
humic acid, ham lugng tro, pHzcp duoc tién hanh khao sat tai Phong thi nghiém
Hoa ly B6 mon Hoa hoc Khoa Khoa hoc Truong PHCT. Dién tich bé mit va tong
thé tich cac 16 x6p duoc do bang may CHEMBET 3000 tai Vién Cong nghé Hoa
hoc TPHCM. Hinh SEM (Scanning Electron Microscope) clia cac mau than bun
dugc goi chup bang may hiéu JEOL 5500 tai Phong thi nghiém chuyén sau,
Truong Pai hoc Can Tho.

2.3 Khio sat kha ning hip thu cic ion Cu** va Pb**

Dau tién, sy anh huong cia pH dung dich va thoi gian dén kha nang hap thu cac
ion kim loai nang (IKN) trén dugc khao sat.

Sau d6, cac duong cong hap thu dang nhiét thuc nghiém cta cic mau than bun
duogc xay dung tir nhitng diéu kién da xac dinh.

Céc thi nghiém khéao sat kha ning hip thu cac ion Cu*" va Pb>" dugc thuc hién
trong mot beaker, dat trong bé diéu nhiét. Cho mdi thi nghiém, 1,0 gam than bun
duogc tron voi 100 ml dung dich Cu*" hodc Pb*" (duoc diéu ché tir cac hoa chit tinh
khiét CuSO,.5H,0 hoidc PbCl, va nudc cit), & 30°C, téc do khudy khoang 200
vong/phut va cac diéu kién nhu néng d6 IKN, pH dung dich x4c dinh. Sau thoi
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gian tiép xuc can thiét, huyén phu duoc ly tim loai bé phan rin bang thiét bi
Rotina 35 (Nhat) va loc qua phéu thuy tinh x6p G4. Ham lugng cac ion Cu®’ va
Pb*" dugc xac dinh bang thiét bi hip thu nguyén tir Polarized Zeeman Atomic
Adsorption Spectrophotometer Z-5000 (Hitachi) ¢ nhitng budc séng A

324.8nm dbi voi ion Cu™ va A_ = 432nm ddi v6i ion Pb>" tai phong thi nghiém
chuyén sau Truong Pai hoc Can Tho.

3 KET QUA VA THAO LUAN
3.1 Pic tinh héa 1y ciia cAc mau than bun

Két qua xac dinh cac thong s6 vé dic tinh hoa 1y ctia cac mau than bun duoc trinh
bay trong Bang 1. Két qua cho thdy than bun U Minh Thuong va U Minh Ha c6
céc dic tinh hoa 1y twong ty nhau va co chat lugng kha v6i ham lugng humic acid
khoang 28%, ham luong tro thap (11, 35% trong mau KGNK va 13,56% dbi véi
mau CMNK). Tuy nhién, ching c6 d6 x6p kém, thé hién qua dién tich bé mit
riéng Sper va tong thé tich cac 16 x6p meso (D = 2-50 nm) va macro (D > 50 nm)
thép. Céc thong sd niay dugc cai thién hon trong cic miu sau khi xtr 1y. Quan sat
hinh anh bé mit ciia cic mau than bun Kién Giang duéi kinh hién vi dién tir quét
(SEM) vé6i do phong dai 1500 1an (Hinh 1) ta thiy duoc sy gia ting 16 xdp trong
mau dugce acid héa (KGAH) so véi mau nguyén khai (KGNK).

Mot két qua quan trong khac dugc ghi nhan (Bang 1) 1a viéc xir Iy mau nhu trén di
lam giam dang ké pHycp ctia cic mau (thdp hon 2,8 cho ca hai mdu KGAH va
CMAH) va tang ham lugng humic acid, nghia la ting ham lugng cac nhém chuec -
OH, -COOH,.... Biéu nay c6 anh huong tich cuc dén qua trinh hap thu cac IKN.

Bing 1: Mt vai dic tinh héa 1y tiéu biéu ciia cac miu than bin

MAu
Dic tinh KGNK  KGAH CMNK CMAH
- Do 4m (%kl) 17,35 8,75 12,43 7,01
- Ham luong humic acid (%k1) 28,52 32,58 28,07 31,16
- Ham luong tro (%kl) 11,35 13,5 13,56 12,83
- pHzcp 421 2,61 4,08 2,76
- Dién tich bé mat riéng S (mz/g) 9,26 11,84 9,23 10,84
ZV 0,941 1,265 1,032 1,304

macroporeva mesopore ( 1/
ml/g)
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@ ®)
Hinh 1: Hinh dang bé mét SEM cuia cac mau than bun KGNK (@) va mau than bun
KGAH (b)

3.2 Kha niing hip thu cac ion Cu®* va Pb**

3.2.1 Anh hwéng cua pH dung dich

Su anh hudng cia pH dung dich trong qua trinh hap thu Cuz‘+ va Pb*" trén cac mau
than bun U Minh da duoc khao sat véi pH dung dich ban dau tir 2 dén 9. Sy thay

ddi pH qa duoc tién hanh bé'mg cac dung dich HCI 0.1N hodc dung dich NH,OH
0.IN. Két qua thu dugc nhu sau:

Bing 2: Anh huéng ciia pH dung dich dén kha ning hép thu cac ion Cu®** va Pb** ciia cac
miu than bun tai cac diéu kién: CIOKN = 500 mg/l, nhiét do phong, t =120 phut

Dung lwgng hip phu Q (mg/g)  Dung lwgng hip phu Q (mg/g)

pH Mau CMNK Mau KGNK Mau CMAH Mau KGAH
2 11,25 12,32 14,55 17,35
4 20,55 22,30 26,97 30,32
6 21,54 24,85 28,13 33,04
7 22,90 24,95 30,26 34,11
8 21,37 23,26 27,88 30,00
9 13,34 15,12 16,87 19,56

Nhan thay, su thay do6i pH dung dich IKN ban dau c6 anh huong dang ké dén kha
nang hép thu cua cic mau. Cho ca hai trudng hop Cu®” va Pb>", lugng ion bi hap
thu tdng khi pH tang. Tuy nhién, theo K. Kadirvelu ef al., 2000, hién tuong thuy
phén cta cac IKN nay xay ra khi pH dung dich cao (6,0-7,0 ddi voi Cu* va 7,0-
8,0 d6i v&i Pb*") vi thé khong thé khao sat sy hdp thu chung tai pH > 6,0.

3.2.2 Thoi gian dat dén s cdn bang

Su hip thu cac ion Cu®” va Pb*" trén cac mdu CMAH, KGNK, va KGAH va theo
thoi gian tiép xuc di duoc khao sat dé tim ra thoi diém ma tai d6 sy hap thu dat
dén diém can bang. Qua cac thi nghiém nghién ctru vé anh huong cua pH ddi véi
dung luong hép phu, d8 tai d3 tién hanh khao st céc thi nghiém tai nhiét do phong,
PHaung dich= 4 V& PHaung gicv= 7 va Cj,y =500 mg/l. Nhin chung trong tat ca cac
truong hop khao sat, kha niang hap thy ciia mau than bun dat dén mirc can bang sau
120 phut tiép xtic v6i dung dich IKN. Két qua khao sat dugc biéu dién nhu sau:
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Bing 3: Dung lwong hip phu Cu®* lic ¢in bing ciia than bun CMAH, KGNK va KGAH

MAu than bun CMAH MAu than bun KGNK MAiu than bun KGAH

N(")n%gl(i) ban Dung luwgng hfip phu Dung lugng hfip phu Dung lwgng hfip phu
Q (mg/g) Q (mg/g) Q (mg/g)

Comgd)  H-4 pH=4 pH=7 pH=7 pH=4 pH=]
200 6,00 5,97 6,00 6,00 6,00 6,00
400 12,00 11,38 12,00 12,00 12,00 12,00
800 22,86 21,36 21,98 23,8 23,98 23,91
1000 29,09 24,13 26,54 30,00 29,83 30,00
1300 30,12 24,42 25,89 32,89 30,32 34,68
1600 29,68 23,97 25,74 33,57 30,82 34,13
2000 29,83 24,11 26,14 33,67 30,67 34,34

Bing 4: Dung lwong hip phu Pb*" liic cin bang ciia than bun CMAH, KGNK va KGAH

MAu than bin CMAH Mé4u than bun KGNK Méiu than bun KGAH
Dung lwong hap phu Dung lwgng hap phu Dung lwgng hap phu

Nong do ban
dau

Q (mg/g) Q (mg/g) Q (mg/g)
Comg)  pH=4  pH=7 pH=4 pH=7 pH=4 _ pH=7
1000 2880 29,54 2743 2961 3000 30,00
2000 5956 5898 5726 5877 57,65 5876
3000 86,13 8976 7241 8642 8749 89,15
4000 10306 11836 78,18 92,18 10823 12236
5000 10243 12096 7728 9157 107,68 12421
6000 102,78 12027 77,76 9196 10627 125,54

3.2.3 Xady dung cdc dwong hdp thu dang nhiét

Céc thi nghiém xdy dung cac duong hap thu ding nhiét Cu®* va Pb*" trén cac miu
than bun U’Minh duoc khao sgit 6 30°C, pH odung dich ban dau la 4, va pH =7 voi
thoi gian tiép xac 120 phut. Két qua dugc biéu dien nhu sau:
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Hinh 2: Puong hip phu ding nhiét Cu®* cia CMAH
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Hinh 3: Pwong hip phu ding nhiét Cu®* ciia KGNK
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Hinh 4: Puong hip phu ding nhigt Cu®* ciia KGAH
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Hinh 5: Puong hip phu ding nhigt Pb?* ciia CMAH

53



Tap chi Khoa hoc 2011:19b 48-55 Truong Dai hoc Can Tho

100
| | | | | |
| ]

75 . * 4 0
) epH=4
S |
g 50 “pH=7
© x| s

0 T T T

0 2000 4000 6000 8000
Nong do (mg/l)

Hinh 6: Pwong hip phu ding nhiét Pb** ciia KGNK
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Hinh 7: Pwong hip phu ding nhiét Pb** ciia KGAH

Tir cac hinh trén, c6 thé nhan thiy tit ca cac mau than bun U Minh duoc khao sat
déu c6 kha nang hap thu Cu*" va Pb>". Tuy nhién, ndng d6 cén bing cua cic ion
nay con lai trong dung dich sau hép thu kha cao, nghia 1a hiéu suit hip thu cua cac
mau tuong ddi thap.

Céc dudng hap thu dang nhiét con cho ta thdy hiéu qua cﬁa viée xur ly cac mau
than bun theo phuong phap néu trén. Trong truong hop Cu’, cac mau sau xur ly
(KGAH, CMAH) c¢6 dung lugng hap thu cao hon tir 1,2-2,0 1an 0 v&i cdc mau
nguyén khai twong ng (KGNK, CMNK). Véi truong hop ion Pb**, su chénh 1éch
nay la 1,2-1,6 l4n. Nhin chung, tai cac diéu kién nhu nhau, kha nang hép thu cua
cic mau ting theo trat ty nhu sau: CMNK < KGNK < KGAH < CMAH. Céc két
qua ndy dugc quy cho ham lugng cac nhom chice -OH, -COOH,... trong cac mau
sau cao hon, trong khi pHzcp cia ching thip hon so véi cac mau dau That vay, vi
d6 xbp cuia cac mau rat thap nén cac IKN bi hdp thu cha yéu theo co ché hap thu
héa hoc. Nho cac nhom chie -OH, -COOH,,... cé trong than bun nén khi pH dung
dich IKN cao hon pHzcp ctia ching, s€ c6 sy hinh thanh cac tim mang dién tich
am trén bé mit vat liéu theo cac phén Gng sau:
S-OH+H,0 == S-O0 + H;0"

S-COOH+H,0 == S-COO" + H;0"
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Céc tam mang dién tich am d& dang hip thu cac cation Cu®" hodc Pb*". Hiéu sb
gilta pHzcp va pHayng dgich cang 16n thi kha nang tao cac tim nay cang thuan lgi, lam
tang kha nang hap thu cac IKN cuta than bun.

Diéu déang quan tim khéc 14 voi ciing mot mau than bun va cac diéu kién khac nhu
nhau, lugng ion Pb>" bi hip thu thip hon so vé6i ion Cu®”. Theo nghién ciru ctia K.
Kadirvelu ef al., (2000),  thi két qua nay ciing da duoc ghi nhan khi tién hanh
khao sat su hép thu cac ion Cu**, Pb*", Ni*" tur dung dich nudc trén vai carbon hoat
tinh. Sy khac nhau nay dugc gidi thich 1a do mat d¢ dién tich duong trén ion Pb*"
thip hon Cu®" (ban kinh ion Pb*" (1,12 A) 16n hon so v&i Cu®* (0,70 A) nén c6 hién
tugng chén 14n cia nhidu ion Pb*" trén cing mot tim hép thu.

4 KET LUAN

Céc dic tinh hoa 1y va kha nang hip thu ion Cu®" va Pb>" ciia than bun ving U
Minh da duoc khao sat.

Than bun U Minh ¢6 d¢ x6p kém, nhung nhd ¢6 ham lugng humic acid twong d6i
cao, pHzcp va do tro thép nén chiing c6 kha nang hép thu duogc cac cation kim loai
trén. Viéc xir 1y than bun nguyén khai b::ing cach tuyén trong nudc va acid hoa véi
dung dich HCl 5% da lam tang dang ké kha nang hap thu nay. Tuy nhién, nhin
chung, hiéu suét hap thu thap, can phai tiép tuc nghién ctru nham tim ra cac diéu
kién xr Iy t6i wu dé thu duoc nhitng mau c6 dung lwong hap phu cao hon.
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